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Regional Citrate Anticoagulation for Continuous Renal
Replacement Therapy in Children

Hyewon Hahn, M.D.” T, Young Seo Park, M.D."

*Department of Pediatrics, Eulji University, Eulji Medical Cener
7‘Department of Pediatrics, University of Ulsan College of Medicine,
Asan Medical Center, Seoul, Korea

Purpose : Regional anticoagulation with trisodium citrate for continuous renal replacement
therapy(CRRT) is an effective and safe method, with lower bleeding risk. However it is not
widely used because of complex current protocols used to prevent anticipated metabolic
derangements. We evaluated simplified regional anticoagulation protocols with ACD-A® solu-
tion and commercially available calcium-containing dialysis solution.

Methods : The medical records of twenty-eight patients who underwent CRRT were re-
viewed. Hemofilter life span according to the anticoagulation method used was compared,
and laboratory findings at pre- and 48 hours post-CRRT initiation were compared in the
citrate-based CRRT group.

Results : Of the twenty—eight patients, five patients underwent citrate-based CRRT. Hemo-
filter life span was 1.60%10.72 days, showing no significant differences with the hemofilter
life span in the heparin based and LMWH based CRRT group. No patients experienced he-
morrhagic complications. PT, aPTT, sodium, tCOz, iCa levels showed no difference in pre-
and post—-CRRT. Total calcium levels were increased. At the recommended postfilter iCa
level, ie., 0.25-0.39 mmol/L, all five patients needed increased amount of citrate infusion, and
Ca infusion requirement was decreased.

Conclusion : Simplified regional citrate anticoagulation with calcium-containing dialysate is
an effective and safe method, and is not associated with increased hemofilter clotting.
Howevér, increased postfilter iCa level is recommended. (J Korean Soc Pediatr Nephrol
2005;9:76-82)
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M’e] A7 AHeste] Algsiglnt. T B
Zzde T Hemosol® BO(Gambro, Sweden)
S AHgsigen oo dsid 24 oed 2o
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L, lactate 3 mmol/L, bicarbonate 32 mmol/L.
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Fig. 1. Diagram of citrate circuit.
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Table 1. Titration of Citrate Infusion

Prisma ionized Citrate infusion

calcium(mmol/L) adjustment
<0.25 decrease rate by 5 mL/hr
0.25-0.39

(optimum range)  None
0.4-05 increase rate by 5 mL/hr
>0.6 increase rate by 10 mL/hr

Notify MD if citrate infusion rate>200 mL/hr

Table 2. Titration of Calcium Infusion

Patient ionized Calcium infusion

calcium(mmol/L) adjustment
>1.3 decrease rate by 5 mL/hr
1.1-1.3

(optimum range) None
05-11 increase rate by 5 mL/hr
<N.9 increase rate by 10 mL/hr

Notify MD if calcium infusion rate>150 mL/hr
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Table 3. Patient Characteristics
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Table 4. Variables Pre- and 48 hr after CRRT

Variables Pre CRRT 48 hr after P
CRRT

PT(INR) 1.42+0.25 1.35*£0.23 NS
aPTT(sec) 62.10+13.70 51.30+10.80 NS
patient iCa

(mmol/L) 1.04+0.16 1.17£0.07 NS
patient total Ca

(mg/dL) 894x1.11 1092%069 0.042
patient tCO2

(mEq/L) 21.60£6.97 24287658 NS
patient sodium

(mEaq/L) 139.60*£10.14 13860*=351 NS

No Age Bwt Sex Diagnosis Indication for Citrate Indication for CRRT
(mon) (kg)

1 98 27 F mixed leukemia, rhabdomyolysis DIC ARF

2 1 33 M CPS deficiency high risk for bleeding Hyperammonemia

3 1 4 F VSD, sepsis DIC ARF

4 8 3 F fulminant hepatitis, s/p LT DIC ARF

5 6 4 F DMS HIT ESRD

Abbreviations : DIC, disseminated intravascular coagulation; CPS carbamoyl phosphate synthase defi-
ciency; LT, liver transplantation, DMS, diffuse mesangial sclerosis; HIT, heparin induced thrombo-
cytopenia; ARF, acute renal failure; ESRD, end stage renal disease; VSD, ventricular septal defect
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Table 5. Citrate and Calcium nfusion Rate Pre-

and 48 hr after CRRT

Citrate Calcium

N BFR infusion(mL/hr) infusion(mL/hr)

(8] .
(mL/min)

pre after 48 hr pre after 48 hr
1 50 75 105 40 10
2 15 23 38 9 4
3 10 15 20 6 0
4 20 30 40 12 2
5 15 15 20 6 0
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Table 6. Comparison of Studies on Citrate Anticoagulation

Variables Gupta et al [1] Kutsogiannis et al. [13] Cointault et al. [12]
Patient No. 38 9 17
Agelyr) 55+ 16 56+15 24-77
Ca containing dialysate yes no yes
base lactate bicarbonate bicarbonate
target postfilter iCa(mmol/L) 1-2 1-14 1-1.6
BFR(mL/min) 150 125 125
citrate infusion(mL/hr) 150 190 _ 250

Ca infusion(mmol/hr) 0.23*£0.18 37*14 1.36-2.27
patient iCa(mmol/L) 0.87x0.01 1.09£0.21 0.92-1.38
filter life span(hr) 64.36+25.99 82(median) 39+11
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